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COMPLETE SPECIFICATION 
Quilted film pxQCess 



We, Mobil Oil CorpoRAxion,. formerly 
:5QeoNY Mobil Oil Company Inc., a Com- 
pany prgaD[ised xmder the laws of the State 
of New York, United States of America, of 
5 .150 East !42nd Street. New York. 17, N.Y.. 
;Umted Stages of America, do hereby declare 
.the ipiyention, for which we pray that a 
patent may be granted to ns, and the method 
by which it is to be performed, to be particu- 
10 :larly described :in and by the following state- 
inent: — 

The present .invention .relates to i^minates 
of ,erabossed thermoplastic .films and, more 
particularly, to methods for manufacturing 

15 such iaminates. 

'in certain techniques disclosed in the prioir 
-art, etabossments haye Ijeen formed -upon the 
surface of jingle or multiple rlayers of fOm 
products ':by employing embossing rolls, .or 

20 !the like, which serve to miprint mechanic- 
ally a desired -pattern upon the surface of 
a film by .a physical, perrnanent distortion 
of the film surface. 'Heat is sometimes ,em- 
.ployed in .such embossing operations .to 

23 soften the ^plastic material thereby facilitat- 
ing the impression of a desired pattern into 
-the surface of a fihn and also insuring, to a 
degree, a permanent type .embossiaent of 
:tHe film surface. 

30 It is also known in the prior art to form 
embossed laminated products. This may be 
accomplished *by well known vacuuin form- 
ing techniques whereby a single layer of 
:film is subjected to yacuim application in 

35 selected areas,, resulting in .a plur^ty of 
concave distensions of the film surface and, 
subsequently, a smooth film is applied to 
one or .both sides of such a vacuum em- 
bossed film to form an embossed, laminated 

40 structure. Generally, such a procedure is 
time consurning, the vacuum being applied 
to the base sheet of film in successive, 
incremental, stages and the laniination pro- 
[Price 4t. 6d.] 
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cedureiike^se requiring separate processing 
.steps;. 

With the teachings of the present inven- 
tion, Qlin naay be formed into embossed 
laminated structures utilizing an extremely 
j,impl.e, and efficient processing ^technique. 

According to the pfeseht invention, a 50 
t^nethod ,for the production of such a lami- 
n^tp material comprises continuously feeding 
at least two layers of a :thennoplastic film 
material into sujperpbsed .engagement with 
the surface of ^ moving support to which 55 
.the qim material is adhe.rent, said siuiace 
;bemg in the form of a plurfility of -iiiter- 
jsectiag areas, ,tlietei^jerature of 'the surface 
,heing s)2fficieiitly elevated to -emboss the 
^area of tiie\fflm 'layers not supported by the 60 
, sp^fd surface permaiiently, and sim^tan- 
eously to .heat-sesd together those areas of 
the mm layers supported on -the . said sur- 
face, and thereafter wiflxdrawing (he super- 
(pos^d .layers of die fiJm maten^ from tiie 65 
*suppQrt, whereby the vsaid layers are heat- 
sealed together along a plurality of inter- 
secting ^eas. 

Additionally, the method of the present 
.ipygixtidn ,may be employed to produce em- 
:bosse<i, laminated prpdii^ air 
.bubhil^ encaplsulated therein, in a predeter- 
^mine4, pattenied, configuration. 

For a, more cqmpiete understanding of the 
process of .the -present invention, rdference 75 
may be had to the accompanying drawings 
wherein: 

KGURES ;1 and ^ are side views in ele- 
vation, largely diagrammatic, of apparatus 
useful to produce embossed, lanunated pro- 80 
ducts in accord with process of the present 
invention; 

FIGURE 3 is an eleyational view on an 
^enlarged scale, partly in section, .of a type 
of raised, .patterned, surfaced cylinder which 85 
mjay be efnplqyed in the process of the pre- 
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sent invention; 

FIGURES 4 and 6 axe plan views, partly 
broken away, illustrating various structural 
configurations af the laminate materials 
5 produced in accordance with the process of 
the present invention; - - 

FIGURES 5 and 7 are cross sectional - 
views of the- laminates illustrated in 
FIGURES 4 and 6 taken on the lines 5-5 

10 and 7-7 respectively; and 

FIGURES 8 and 9 are illustrations of 
various types of bag structures which may 
be produced utilizing the. laminate materials 
made in accordance with the process of the 

15 present invention. , 

In the practice of the present mvenUon, 
use is made of a raised embossing and seal- 
ing pattern 15 <see especially FIG. 3) of 
substantial height and. for example, of a 

20 height sufficient to provide on the film sur- 
face a difference in elevation larger than is 
provided by normal printing or coatmg of 
such a surface. "GeHeraUy speaMng, m the 
practice of the present invention the^ raised 

25 Dattem 15 is' at least .4 mils in^height and 
Sujre p^^^ 10 to about 

50 mils.'' \ ^ , ' - - * *u«. 

- In the embodiment of the process of the 
present invention illustrated in FIG. 1 , 

30 laminated embossed fUms may be produced 
^ich- ihay consist of two or more layers, 
bdnded together m' areas cofrespoiidmg to 
raised pattern 15. As ilbistrated in FIG. 1, 
:two films II and'll' are fed from mdividual 
35:supply;foUeri 12-md 12' and are subse- 
auentlv impressed- by means of a resiUent 
surfaced teg: sponge) roUer 13 in superposed 
relationship on to the face of a contmuously 
moving support, e.g. a moving belt or a 
40 rotating'cylinder-'as illustrated at 14. Cylm- 
:der "14 is maintained" at a constant tempera- 
ture utilizing conventional techniques, e.g- 
by the circulation of fluids thefem such as 
water; or by the employment' of refrigerant 
45 gas-containing coils inserted therem, or any 
other suitable cooling means. The surface 
of -cylinder 14, is embossed m a desired 
jaised'-pattem 15 such as a repetitive pattern 
of raised intersecting Hues to fonni squares 
50 -or, for example;; diamond shaped areas as 
illustrated in FIG- 3. As the fflms 11 and 11 
are- fed under Sjponge roller 13' and into the 
nip formed betweeu sponge roller 13 snd 
the continuously counter-rotating cylmder 
55 14 elimiilates this undesirable rise of tem- 
to' assume a slightly concave configuration 
in 'those areas not supported by raised 
pattern 15 on'cylmder'14 and also causes 
that portion of the surface of film layer 11, 
60 contacting raised pattern 15, to become ad- 
hesively secured thereto by virtue of an 
infra-red absorbing (e.g. carbon black im- 
pregnated> adhesive coaling upon the surface 

- of raised pattern 15. This adhesive fixation 
65 of 'film layer 11, together with the plurality 



of concave configurations impressed upon 
the surface of both layers after passing 
through the nip formed by counter-rotating 
rollers 13 and 14, secxures the film layers 
in fixed relationship with respect to one 70 
another and to rotating cylinder 14, thereby 
faciUtating further processing of the super- 
posed film layers. Next, the film layers, by 
virtue of the rotation of cylinder 14 upon 
which they are supported, are carried past 75 
a source of heat energy 16. As a suitable 
source of heat, one or more infra-red emit- 
ting; quartz type lamps may be used. How- 
ever for purposes of the present invention 
it will be understood that any source of 80 
radiant heat energy may be employed, for 
example electrically heated coils. When the 
film layers 11 and 11' become thus exposed 
to the heat energy emitting from source 16, 
they are heat-wclded together only in those 85 
areas of the film layers which are backed 
by tbe raised infra-red absorbing pattern 
151 which absorbs the radiant heat from 
source 16 and elevates to a relatively high 
temperature that part of the film in contact 90 
therewith causing "film layer 11 to become . 
-iieat'sealed to fihn layer 11' along a pattern 
'HiretSly' ccfeesponaing to that of raised 
pattern 15,^ and thereby forming laminate 
structure 19^ - t_i 

It has'sometiraes been found desirable to 
employ smooth surfaced roller 20," extending 
across the face of rotatmg cylinder 14, to 
cbmpiete the sealing operation Roller 20 
may Be'a Tef Icm' ccjated roller which is em- 100 
'ployed to' insure positive sealing of laminar 
layers 11 and 11' by positively impressing 
them together in the nip formed by roller 
20 and rotating cylinder 14, after laininated 
structure 19 is carried by rotatmg cylinder 105 

14 past the heat energy source 16. There- 
-after, laiminate structure 19 is fed under and 

around-' a separator roU 17, thereby strip- 
;pirig 'it from the caa^bon black impregnated, 

adhesive coated surface of raised pattern 110 

15 and finely to a wind-up roller 18 or to 
a* further processing step such as a slitting ^ 
operation, or for example a bag making 
'process." 

' As' iliustfat'ed in FIGS: 4 and 5, the face 1 ! 5 
of laminate 19, which was adjacent to raised 
pattern 15 during the sealing operation, has 
convex distentions in those areas which 
were not in. direct contact with raised 
pattern 15 during die heat sealing operation. 120 
The opposite side of laminate 19 has less 
pronounced concave distentions on the sur- 
face, thereof -in' those areas opposite the con- 
cave distentions on the reverse side of 
laminate 19. Laminate structure 19 is further 125 
characterized by. having minute wrinkles . 
-formed immediately adjacent the areas of 
film layers which have been sealed, thereby 
imparting a crinkled appearance to the 
laininate structure, as in those areas illus- 130 
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trated at 21 in FIGS. 4 and 6. Although this 
minute wrinkling may be caused by a com- 
bination of factors, it is theorized that it is 
mainly a result of the difEearential heating of 
5 the surfaces of film layers 11 and 11', those 
areas of the film supported by the carbon 
black impregnated adhesive carried by 
raised pattern 15 being heated ta a higher 
temperature than the film areas iritennediato 

10 .the. raised pattern lines. These very minute 
wrinkles impart a unique appearance to the 
embossed laminate structure, ' giving it a 
quilted apDearance similar to that of quilted 
textile materials. 

15 In a particular example of the laminating 
and emboss intg .process described above, 
continuous lengths of polyethylene film, each 
with an approximate gauge of 0.5 mil, were 
f6d from supply rollers 12 and 12' under 

20 sponge roller 13 and into nipping engage- 
ment with raised pattern- 15 carried upon the 
surface of a rotating cylinder, illustrated at 
14 in FIG; 1. The . cylinder was rotated at a 
speed of about 50 ft^/min. Cylinder 14 was 

25 maintained at a temperature of approxi- 
mately SO^'F. It should be- noted' that the 
internal cooling' of cylinder 14' is necessitated 
by its continued exposure to heat source 16, 
which has a tendency to raise the tempera- 

30 ture of cylinder 14 well above operable 
process conditions. The circulation of a 
cooling fluid such as water through cylinder 
14 liminates- this undesirable rise of tem- 
perature. Next, the polyethylene film layers 

35 were rotated past heat source 16. In the 
present example, two 2400 Watt infra-red, 
quartz :type lamps were used as a source of 
radiant heat energy. These lamps were posi- 
tioned, as illustrated at 16 in FIG. 1, 

40 approximately 6" from the surface of the 
superposed film layers. Finally the embossed, 
laminated filrd product, still carried upon 
raised pattern 15, was. fed between the nip 
of a counter-rotating teflon coated roller, as 

45 illustrated at 20 in FIG. 1, to insure posi- 
tive bonding of the film layers and finally 
the laminated product was stripped off the 
adhesive coated surface of pattern 15 utUiz- 
:ing a take-off roller, such as 17 in FIG, 1, 

50 and fed to a wind-up roller. It has been 
found that progressively better results are 
achieved as the position of roller 17 is 
-altered to cause the laminate to leave the em- 
bossing cylinder at a greater angje. FIG, 2 

55 illustrates another embodiment^ of the 
process of the present invention. Film layer 
11 is fed, from continuous supply roller 12, 
under sponge roller 13 and into the nip 
formed by- sponge roller 13 and raised 

60 pattern 15 carried on rotating cylinder 14- 
Film layer 11, now with slight concave disten- 
tions on its exposed surface and adhesively 
secured to the infra-red absorbing adhesive 
coating of raised pattern 15, is carried; by 

65 virtue of the counter-clockwise rotation 



of cylinder 14; past heat" energy source 16. 
As film layer - 11. is exposed to the heat 
emanating: from, source 16 the portions of 
film layer. 11, not in contact with raised 
pattern . 15 fend; to xpand and "assume a 70 
more pronounced concave configuration as 
desOTbed above: As film. layer 11 passed 
heat source 16, a- sec^d , film -11' of sub- 
stantially $he same width as film 11 is fed 
from^coatinuous: supply roller 12' over the 75 
top of .film layer 11 and thereupon the eon- 
tainingifilm layers 41 and 11' are passed 
under a second radiant- heat source 16' as 
illustrated, in FIGi -2. The film layers are 
sealed togetbeir, as -a xesult of the heat ab- 80 
sorbtion by the carbon-black present in- the 
adhesive coating on raised pattern 15, in 
thbsG "areas : supported by pattern 1-5. 
• ;;As illustrated in FIGS. 6 and 7, thete is 
tio sealing together of those portions of the 85 
film layers, which-are not suppdrted by the 
radiant heat absorbing pattern 15, since 
they are relatively transparent to- the radiant 
heat-sealing - energy. Conversely, a pro- 
nounced separation'rof those portions of the ?0 
film layers intermediate the raised pattern 
.45; occur§i This results from the fact that 
air has been entrapped in the area between 
the concave distentions of film layer 11 and 
•those portions of film layer 11' covering 95 
these concave distentions. As a result the 
air. entrapped by the radiant heat-sealing 
together of adjacent film area& in contact 
with raised pattern 15, expands as a result 
of the heat from source 16 and forces the 100 
unsealed portions of the film layers to ex- 
pand thereby resulting in a -: plurality of en- 
trapped air bubbles intermediate those areas 
of film adhesively secured to raised pattern 
15. The film laminate 19 may now be passed 105 
into a nip formed by smooth surfaced roUer 
20 and rotating x?ylinder 14 to insure ade- 
quate sealing of the film areas sujyported 
by raised pattern;' 15,;.y^hich nipping action 
mechanically, presses, the film layers tightly 110 
together to insur;^ positive, sealing of those 
portions of the film layers supported on 
raised pattern 15. 

Thereafter, laminated film structure 19 is 
fed under and around roll 17; thereby strip- 115 
ping it from the carbon black impregnated 
adhesive coating of raised pattern 15,= and 
-finally f ed <to a wind-up roller 18 or to fur- 
ther processing steps. 

It has been found that the volume of air 120 
which is encapisiilated -between the film 
layers in those : unsealed jareas intermediate 
the intersecting seal lines may be. varied by 
varying the location at which film layer 11' 
joins film layer 11* If, as illustrated in FIG. 125 
1, film layer 11' is fed onto the surface of 
film layer 11 at point Pi, the amount of ah: 
which is encapsulated between the unsealed 
film areas results in a laminated product 
having air-bubbles of the laminate which 130 
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•was in contact ^tli raised vpattem 15 .during 
^iie forming ope^attSon. The opposite sinf ace 
of saoh a laminate, i.e. ^the side x>f the lami- 
nate -which has inot been in -direct contact 
5 with raised 'pattern 15 is xelattvaly 
Smooth and flat. On -the other liand, if mm 
^lawr ir joms film layer 11 at a point Fa, 
intCTmediate radiant heat sources 1 6 ^d 
iL6' the size of the encapsulated bubbles 
10 dn the ^final laminate product is greatly m- 
•creased, both surfaces of -the laminate struc- 
ture haviDg convex distentions as a xesuit 
:cff a relatively lar^e volume of an: bemg 
encapsulated intermediate the -ojjposmg un- 
15 sealed -fihn layers adjacent th© intersecting 
iheat sealed areas. As ds apparent from the 
foregoing, the. volume df aar entrapped be- 
tween the film layers, and therefore tiie size 
of the :air bubbles -encapsulated m the final 
20 ^Tjroduct, may -be varied by varymg the point 
St: which (fihu. layer 11' is joined m snper- 
Tiosed .relationship with -film layer 11. 

The adhesive composition, which is em- 
ployed as a coating upon the surface ^of 
35 q-aised ^pattern 15^ may be any adhesive 
material which is capable of adhesively 
securmg fibn layer 11 in fixed relationship 
to the surface of pattern 15. and which 
-will allow if or the ready removal of toe 
30 finished embossed film product from the 
^urface df raised pattern 15 .without destroy- 
;ing the film or its embossed surface -design. 
Suitable -for that purpose is a carbon black- 
adhesive -mixture of the following composi- 

35 ^^^^^yj2VG PER CENT BY 

iCOMB&NENT WEIGHT 
■Neoprene 45.0% 
:Phen&lic ^Resm 45.0 % 

40 Linseed Oil 7(0% 
^Carbon Black 3.0% 
'5Ehe neoprene coating component imparts 
flexibility to the coating and good aging 
characteristics -as well as bemg a ^fdm 
'45 former, while one phenolic resin imparts 
tou^ess* and adhesiveness or tack to the 
coating. . 

The linseed oil, which has a tendency to 
migrate -to .the surface of -the applied coat- 

' 50 -ing . composition, acts as a release agent, 
facilitating 'the :reinqval of therfinished film 
-product from the surface of the adhesive- 
coated, :raissd^^attern, without seriously im- 
pairing the film bonding » properties of the 

;55 adhesive -composition. The carbon black 
component, .Tj^hich is -dispersed throughout 
Tthe; adhesive -composition, functions to ab- 
sorb incident .-.infra-red radiation, , selectively 
transferring, by conduction, the resultant 

l;60 .h^t ener©^ absorbeSi to -that portion of the 
: film isuf face in^contact with coated, raised, 
.pattern '15. - 

The'foregoing carbon black-adhesive mix- 
:ture: formulation is given merely as an illus- 
6S-trative:exaniple of a - type - of adhesive sys- 



tem which is operable in the present pro- 
cess. Numerous .other adhesives may also 
be ^employed, as would be apparent to those 
skiHed in th^ art. . 
: The thickness .of -the adhesive mixture IXy 
wMch is applied to the surface of raised 
pattern IS may vary within wide limits de- 
.peadent upon such -variable factors as the 
specific adhesive formulation employed, the 
•thicknesses of :the thermoplastic ,fflms which 75 
are to :be embossed and/ or laminated to- 
gether ^the intensity of the heat emanating 
fcoin jadiant lieat energy source 16 and the 
rate of rotation of cylinder 14, for example. 
Xjeneratlly, the coating thickness may vary 80* 
from about :0.5 mil to about 50 mils and 
preferably from about 5 .mils to about 25 

mils. , e J 4.1. 

jRaised pattern 15 may be formed on the 
surface of cylinder 14 using well known 85 
prior art techniques such as conventional 
engraving methods whereby a series of in- 
tersecting raised lines :in a predetermined 
.pattern may b.e formed upon the surface of 
the cylinder. Another method which may be 90" 
employed to form the desired raised pattern 
upon the surface of cylinder 14 is to utilize 
a -.precut .pattern, fabricated from materials 
such as paper-board or the like, which is 
adhesively secured to the surface of cylin- 95 
der 14. In addition to performing quite 
satisfactorily in the process of the present 
invention, this latter method of raised pattern 
formation, i.e. utilizing a precut grid or 
pattern -which is adhesively secured to a im 
•smooth -surfaced <^linder. avoids the atten- 
dant expenses which arise from the employ- 
ment of costly engraved cylinder members. 

The embossed laminated thermoplastic 
material of the present invention is ideally 105 
•suited -tor many applications and in par- 
:|icular ^packaging applications such as 

* overwrap material or bag structures, for ex- 
ample. -A bag structure, as illustrated in 
FIG. 8, -fabricated from the .embossed 11(> 
laminar film produced in accordance with 
the instant process has advantages not found 
-in typical prior art thermoplastic bag con- 
.^truetions. Among these - advantages are the 
case with which the bags .themselves may.be 115 
-opened. As a result of tiie lamination and 
.embossment of the component wall layers 

of the bag, the -film loses much of .its in- 
:herent limpness -becoming stiffer and easier 
^o handle during opening and -filling opera- 120 
tidns. In addition, -the bags themselves 
possess tbeamal iristeilation properties by 
virtue of the air encapsulated between the 
ilayers of the laminar structure, making bags 

• of this type jjseful in: the refrigeration stor- -125 
age of e.g.ifresh or frozen foods. -As 5hown 
-m^EIG. :8;the bags are formed of * tubes of 
^the.dlernaiOplastic film laminate of the pre- 
sent invention which ar heat sealed along 
t their bottom end. ^30 
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As illustrated in FIG. 9 the bags, fabri- 
cated with the embossed, laminar film of the 
present process may also have side wall 
gussets 22 which are commonly employed in 
5 this type. i.e. thermoplastic, bag construc- 
tion. 

WHAT WE CLAIM IS:— 

1. A method for the production of a 
laminate material, which comprises con- 

10 tinuously feeding at least two layers of a 
thermoplastic film material into superposed 
engagement with the surface of a moving 
support to which the film material is ad- 
herent, said surface being in the form of a 

15 plua*ality of intersecting areas, the temi>era- 
ture of the snrface being sufiBciently elevated 
to emboss the area of the film layers not 
supported by the said surface permanendy, 
and simultanseously to heat-seal together 

20 those areas of the film layers supported on 
the said surface, and thereafter withdrawing 
the superpQsed layers of the film material 
from the support, whereby the said layers are 
heat-sealed together along a plurality of 

25 intersecting areas. 

2. A method according to claim 1 which 
comprises advancing a first film of thermo- 
plastic material onto the support, impress- 
ing the film against the surface of the sup- 

30 port; advancing a second film of thermo- 
plastic material into superposed relation- 
ship with the first film npon the surface of 
the support; transmitting radiant heat energy 
to the surface of the support; impressing 

35 the first and second film layers together; and 



thereafter withdrawing the said superposed 
layers of the film material from the support, 
said layers being heat-sealed together along 
a plurality of intersecting areas. 

3. A method according to claim- 1 or 2 40 
in which the surface of the support is coated 
with an infra-red radiation absorbent, ad- 
hesive composition. 

4. A method according to any preceding 
claim in which the surface of the support 45 
is maintained at said elevated temperature 
by means of exposure to infra-red radiation. 

5. A method for the production of a 
laniinate material, substantially as herein de- 
scribed with reference to Figure 1 or 2 of 50 
the accompanying drawings. 

6. A laminate material whenever obtained 
by a method according to any preceding 
claim. 

7. A bag which comprises a flattened 55 
tube of a laminate material according to 
claim 6, said tube being sealed along one 
end thereof. 

8. A bag according to claim 7, wherein 
the flattened tube is gusseted. 60 

9. A bag substantially as herein described 
with reference to Figure 8 or 9 of the 
accompanying drawings. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24 Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 
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